samples from immature fetuses. This fact led us to postulate the possible existence of a correlation between the PTRB and the quantityand/orquality of surfactant. The aims of this study are: -to explore the relationship between the PTRB and the degree of FLM evaluated by the L/S ratio. -to determine the value of PTRB which allows to discriminate between mature and immature samples by the L/S ratio. -to compare the PTRB and the foam test in their ability to detect those samples reported äs mature by the L/S ratio. -to evaluate the PTRB, the foam test and the L/S ratio in their ability to determine the degree of FLM, äs evidenced by the neonatal outcome.
Material and methods
A total number of 34 amniocentesis were performed in 23 high risk pregnancies and in 4 normal pregnancies with uncertain dates, without known associated pathology (Tab. I). None of the studied cases showed clinical or ecographic evidence of polyhydramnios or oligohydramnios. None of the samples were visibly stained with blood or meconium. The foam test was performed not more than 30 minutes after the extraction of the samples, by the method described by CLEMENTS [6] and modified by the authors [3] , äs follows: a) Two glass tubes, ISOinm length and 10mm diameter, numbered I and II, were used. b) The thermic environment was maintained at 25 °C. c) 1.0 cc of amniotic fluid was placed in tube I and 0.5 cc of amniotic fluid and 0.5 cc of saline, in tube II. d) l .0 cc of ethanol 95% was added to each tube. e) After covering them with a rubber stopper, both tubes were vigorously and simultaneously shaken with an electric vibrator for 15 seconds. f) Then both tubes were placed in a vertical rack and left uncüsturbed. g) Reading of the results äs defined by CLEMENTS [6] was performed after 15 minutes (900 seconds). The result of the test was considered positive when both tubes maintained a continuous ring of bubbles, without Interruption of l mm or more. If the ring of bubbles was continuous in tube I, and interrupted in tube II, the result was considered äs intermediate. The result was negative when the ring of bubbles was interrupted in both tubes, The persistence time of the ring of bubbles (PTRB) was defined äs the time that elapsed since the moment of placing the tubes in the vertical rack (time zero), until the rupture of the ring of bubbles (moment when the ring was interrupted for l mm or more of its circumference). The PTRB was determined in tube II, since according to the foam test, this tube iiidicates the Separation between the positive (PTRB greater than 900 seconds) and the intermediate and negative results (PTRB less than 900 seconds). A PTRB of more than 900 seconds indicated a positive result by definition. Therefore PTRB was not measured after this time limit. The L/S ratio was performed by a different technician, äs first described by GLUCK [11] and standardized in our laboratory [3] . The diagnosis of RDS was done by a neonatologist who did not know about the results of this research. This diagnosis was based on the following criteria: Grunting, tachypnea, intercostal and sternal retractions and nasal flaring should be present. Symptoms should have persisted for more than 24 hours and oxygen therapy should have been applied. Radiological picture of reticulo-granul r pattern with or without air bronchograms confirmed the diagnosis. The sensitiv!ty, specificity and accuracy were determined for each method of FLM diagnosis, s well s the rate of false positives and false negatives. Sensitivity was considered s the rate of correct diagnosis of mature, in the total mature population. Specificity was considered s the rate of correct diagnosis of immature in the total immature population. Accuracy was the rate of correct diagnosis in the total population. False positives and false negatives were the rates of error in the positive and negative diagnosis, respectively [16] . The data were linearly fitted using theleastsquares analysis. The level of significance adopted was of α < 0.05.
Results
The value of the L/S ratio and the result of the foam test for one sample are seen in Fig. l (20) . When the total population of samples was considered, the foam test identified the mature ones (L/S ratio equal to or greater than 2.0) with a sensitivity of 8.3%, a specificity of 100% and an accuracy of 35% (Tab. II). In Fig. 2 This line of best adjustment crosses the value of L/S ratio = 2.0 at PTRB of 92 seconds (Fig. 3) . A value of 120 seconds of PTRB was thus tentatively adopted äs the Separation between mature and immature samples; this allows an adequate margin of safety in diagnosis, with a minimum of false positive results. This limit of PTRB was applied to the total population of samples (including those from diabetic mothers type B and C) and was compared with the limit of 2.0 for the L/S ratio. It was observed that 15 samples were immature by the PTRB limit (values less than 120 seconds) and 5 of them were mature by L/S ratio, which represents a 33% incidence of false negatives. In 19 samples with a PTRB equal or greater than 120 seconds, an L/S ratio equal or greater than 2.0 was found in all cases, not presenting any false positives. The sensitivity of the PTRB was established in 79%, its specificity in 100% and its accuracy in 85% (Tab. HI). When the 8 samples obtained from types B and C diabetic mothers were excluded from this comparison, the sensitivity and accuracy improved to 100%, äs all false negatives were thus excluded (Tab. IV).
In 24 cases of the total population of this study, the last sample of amniotic fluid was obtained during the four days before delivery. RDS was diagnosed in 5 cases. The foam test identified only two of the 19 cases that did not develop RDS, representing a sensitivity of 10.5%, whereas all five neonates that did develop RDS were identified äs negatives. Thus, specificity was 100%. The accuracy was 29% (Tab. V). The L/S ratio identified all the cases which did not suffer RDS (sensitivity of 100%), whereas its specificity was 80% due to one case classified äs mature by the L/S ratio that developed RDS (5% (Fig. 4) . The accuracy was specificity was 100% hd its accuracy 96% 95.8% (Tab. VI).
(Tab. VII). When the value of PTRB was equal or greater than 120 seconds, none of the 18 neonates developed RDS (Fig. 4) . When PTRB was below 120 seconds (6 cases), five of these neonates developed RDS; the sensitivity of this method was 95% because only one case was a false negative (16.6%). Its
When neonates of diabetic type B and C mothers are excluded, all four cases with a PTRB of less than 120 seconds developed RDS. The other 16 cases which had a PTRB value equal or greater than 120 seconds, did not develop RDS. The sensitivity, specificity and accuracy of the PTRB L/S ratio 8- method reached 100% when the types B and C diabetic pregnancies were excluded (Tab. VIII). 
Discussion
The correlation found between the PTRB and the L/S ratio enabled the determination of a PTRB value (120 seconds) that could be taken äs alimit between mature and immature, according to the L/S ratio. This PTRB value was more accurate in discriminating the matures and immatures according to the L/S ratio, when compared with the foam test. It was also more accurate in discriminating matures and immatures according to the neonatal outcome, when compared with the foam test and the L/S ratio, respectively. When the PTRB and the foam test were compared with the L/S ratio taking the value of 2.0 äs limit of maturity, the first test seemed to be a good indicator of FLM since it was more sensitive and of similar specificity äs the foam test. The advantage of the PTRB consisted in its capacity for identifying äs mature, the group of the so-called "intermediates" according to the foam test, äs well äs a large proportion of its false negatives. Since all the false negative results of the PTRB were found in the diabetic type B and C patients, this test would not be appropriate in these cases. When the samples from diabetic type B and C patients were excluded, the value of 1^0 seconds of PTRB discriminated the matures from the immatures with an accuracy of 100%, whatever the indicator of FLM used, L/S ratio or neonatal outcome. The PTRB discriminated the matures by the L/S ratio from the total population (including diabetic patients) with a higher degree of sensitivity than the foam test. The foam test showed a 50% rate of false negatives in relation t o the L/S ratio. The PTRB for these same samples had 33% of false negatives. Thus, by using the PTRB instead of the foam test in this population, the rate of false negatives was reduced by 17%. The rate of false negatives of the foam test in relation to the L/S ratio obtained in this study was higher than that shown in our previous work [3] , This could be due to a larger proportion of samples obtained from type B and C diabetics in the present study.
In the prediction of the neonatal outcome, the results obtained from the total population should be considered separately from those obtained by excluding the samples of type B and C diabetics.
When the total population was considered, the methods of greater specificity were the foam test and the PTRB, whereas the L/S ratio showed a lower specificity due to the appearance of one false positive case. This only false positive result of the L/S ratio, was found in a neonate born from a diabetic type C mother. The L/S ratio value was 2.7 and the newborn developed a moderate RDS, which had a good evolution, recovering in three days.
The appearance of false positive results in the L/S ratio of the diabetic population has already been mentioned by other investigators [l, 7, 9, 17,19] and is, at present, one of the major unsolved problems in the field of FLM. The sensitivity of the foam test was very low (10.5%), äs compared with the high rate in the PTRB (95%), similar to that reached by the L/S ratio (100%). The results of the PTRB improved when type B and C diabetic patients were excluded, sensitivity reaching 100%. Despite these encouraging results, we believe that a larger number of samples should be studied before reaching final conclusions about this new method.
The different results obtained from the amniotic fluids of type B and C diabetics, äs compared to the rest of the study population, may suggest possible alterations in amniotic fluid tensoactive properties, not followed by modifications in the L/S ratio. This could be explained by an amniotic fluid dilution in these patients, or by some alteration of the tensoactive properties of surfactant, not reflected in the L/S ratio. Perhaps this could be associated to altered water metabolism of amniotic fluid, which could be related to the higher incidence of polyhydramnios in these cases [13, 14] . It could also be associated with some defect in the synthesis of the pulmonary surfactant complex, possibly related to the hyperinsulinism of these fetuses [10, 18] . The fact that the only false positive of the L/S ratio came from a type C diabetic patient could support this last explanation. However, the results obtained from the 5 samples of type D and F diabetics were similar to those of the rest of the population,'but quite different from those of type B and C diabetics. We ignore the behavior of type A diabetics, äs no case was included in our study. 
Summary Many tests have been developed trying to determine the degree of fetal lung maturity (FLM) to prevent the pccurrence of the Respiratory Distress Syndrome (RDS).
The foam test which evaluates the bubble stability of the amniotic fluid, is one of the most used, due to its low cost, its easy performance and its reliable prediction. In samples of amniotic fluid obtained from matuie fetuses, the Pexsistence Time of the Ring of Bubbles (PTRB) is more prolonged than in those samples from irnmature fetuses. This fact led us to postulate the possible existence of a correlation between the PTRB and the quantity and/or quality of surfactant, evaluated by the L/S ratio and the neonatal outcome. A total number of 34 amniocentesis were performed in 23 high risk pregnancies and in 4 normal pregnancies with uncertain dates, without known associated pathology (Tab. I). The foam test was performed not more than 30 minutes after the extraction of the samples, by the method described by CLEMENTS and modified by the authors. The persistence time of the ring of bubbles (PTRB) was defined äs the time that elapsed since the moment of placing the tubes in the vertical rack (time zero), until the rupture of the ring of bubbles (moment when the ring was interrupted for l mm or more of its circumference). The L/S ratio was performed by a different technician, äs first described by GLUCK and standardized in our laboratory. The diagnosis of RDS was done by a neonatologist who did not know about the results of this research. The sensitivity, specificity and accuracy were determined for each method of FLM diagnosis, äs well äs the rate of false positives and false negatives. The values of the PTRB were plotted according to their respective L/S ratio determination obtained in all 32 samples, with a negative or intermediate foam test result (Fig. 2) . Although a greater L/S ratio corresponds to a longer PTRB, a group of 5 samples differed from the rest of the population. All these 5 samples came from type B and C diabetic patients, and had values of L/S ratio greater than 2.0, with a PTRB of less than 5 seconds. Excluding the 8 samples that had been obtained from the diabetic patients, a linear correlation was obtained which adjusts to the following linear function: L/S ratio = 1.257 + 0.008 PTRB, with a correlation cöefficient of r = 0.93 (p < 0.01).
A value of 120 seconds of PTRB was thus tentatively adopted äs the Separation between mature and immature samples; this allows an ädequate margin of safety in diagnosis, with a minimum of false positive results. It was observed that 15 samples were immature by the PTRB limit (values less than 120 seconds) and 5 of them were mature by L/S ratio, which represents a 33% incidence of false negatives. In 19 samples with a PTRB equal or greater than 120 seconds, an L/S ratio equal or greater than 2.0 was found in all cases, not presenting any false positives. When the 8 samples obtained from diabetic types B and C mothers were excluded from this comparison, the sensitivity and accuracy improved to 100%, äs all false negatives were thus excluded (Tab. IV).
In 24 cases of the total population of this study, the last sample of amniotic fluid was obtained during the four days before delivery. RDS was diagnosed in 5 cases. When the value of PTRB was equal or greater than 120 seconds, none of the 18 neonates developed RDS. When PTRB was below 120 seconds (6 cases), five of these neonates developed RDS; the sensitivity of this method was 95% because only one case was a false negative (16.6%). Its specificity was 100% and its accuracy 96% (Tab. VII). When neonates of diabetic type B and C mothers are excluded, all four cases with a PTRB of less than 120 seconds developed RDS. The other 16 cases which had a PTRB value equal or greater than 120 seconds, did not develop RDS. The sensitivity, specificity and accuracy of the PTRB method reached 100% when the diabetic types B and C pregnancies were excluded (Tab. VIII).
J. Perinat. Med. 9(1981) The advantage of the PTRB consisted in its capacity foi identifying äs mature, the group of the so-called "intermediates" according to the foam test, äs well äs a large propoition of its false negatives. Since all the false negative results of the PTRB were found in the diabetic type B and C patients, this test would not be appropriate in these cases.
As a conclusion, we may state that the PTRB is a modification of the foam test, that allows a better quantiflcation by reducing the rate of false negatives and apparently Clearing doubts on the "intermediate" results of this test.
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Zusammenfassung Dauer des Blasenringes (DBR). Eine Quantifizierung des Foam Testes
Verschiedene Tests wurden entwickelt, um den Grad der foetalen Lungenreife (FLR) zu bestimmen, zur Verhü-tung des Auftretens des Atemnotsyndroms (ANS 
